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DATE: April 28, 1997 PPM-97-010
TO: ] Lohr/311 r
FROM: K. Sahw300.1 7 /%
SUBJECT: Radiation Report on: JTXVING66]
Praoject: MIDEX-MAT
Tob #: EL78114
Project part #: JTXVZIN6661
ce: A. Reyes/QOS8C
K. Morazavi/J&T
A. Sharma/311
OFA Library/300.

A radiation evaluation was performed on JTXVIN6G6! to determine the total dosc tolerance of these parts. A brief
summary of the lest results is provided below. For detailed information, refer to Tablas T through I'V and Figure 1.

The total dose testing was performed using a Co™ gamma ray source. During the radiation tesling, eight parts were
irradiated under bias {see¢ Figure 1 for bias configuration) and two parts were used as control samples. The total
dose radiation levels were 2.5, 5.0, 7.5, 10.0, 15.0, 20.0, and 30.0 kRads.” The dose rate was between 9.06 and 0.25
kRads/hour (ses Table IT for radiation schedule). Belwesn the 10.0 and 15.0 kRad exposures, the parts were
annealed for 72 hours at 25°C. Between the 15.0 and 20.0 kRad exposures, the parts were annealed for 120 hours at
255¢.. After the 30.0 kRad radiation exposure, all parts were annealed for 168 hours at 25°C. After ¢ach radiation
exposure and annealing treatment, parts werc electrically tesled according to the test conditions and the specification
limirs™ listed in Table 1iL.

Initial electrical measurements were made on 10 samples. Eight samples (SN's 238, 239, 240, 241, 242, 243, 244,
and 245) were used as radiation samples while SN's 236 and 237 were used as control samples. All parts passed all
tests during initial electrical measursments.

After the 2.5, 5.0 and 10.0 kRad irradiation, all parts passed all iests, although significant degradation was observed
in VOSth. The VGSth readings were in the range of 0.50 10 0.98 V against the specification limit of 0.8 V. No
significant degradation was cbserved in any other parameter.

AfRter annealing the parts for 72 hours at 25°C, the parts showed some recovery in VGSth, with readings in the range
of 0.96 to 1.05 V.

After 15 kRads, all parts failed to meet the specification limit for VGSth. The readings for VGSth were in the range
of 0.66 to 0.76 V. Parts also showed significant degradation in TDSS, although all parts measured less than the
maximum specification limit of 1000 nA for this parameter.

Afiter annealing the parts for 120 hours at 25°C, the parts showed some recovery in VGSth, with the readings in the
range of 0.7210 0.84 V.

After 20 kRads, increased degradation was vbserved in VG5th and 1DSS. Readings for these parameters ranged
from 0.49 to 0.58 V and 15.0 10 25.0 pA, respectively. All pats also failed to meet the specification limit of 90 V
for VROSS.

" The term rads, as used in this document, means rads(silicon). All radiation levels cited are cumulative,
** These ate manufacturer’s pre-irtadiation data specification limits, The manufacturer provided no post-iradiation
limits at the tims these tests were performed.
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After annealing the parts for 120 hours at 25°C, the parts showed some recovery in VGSth, IDSS and VBDSS.

Readings for VGSth and IDSS ranged from 0.55 to 0.65 V and 4.0 to 22.0 pA respectively. Three parts passed
VRDSS 1e5t.

After 30 kRads, the parts showed increased degradation VGSth, [DSS and VBDSS. Readings for VGSth and IDSS
tanged from 0.00 ta 0.04 V and 1.0 w 4.0 mA respectively. All parts failed VBDSS test.

After annealing the parts Tor 168 hours at 25°C, the parts showed some recovery in VGSth and TIXSS.

Table TV provides a summary of the test results with the mean and standard deviation values for each parameter
after each irradiation exposure and annealing step.

Any further details about this evaluation can be obtained upon request. 1f you have any guestions, please call me at
(301) 731-8954.

ADVISORY ON THE USF. OF THIS DOCUMENT

The information contained in this decument has been developed solely for the
purpose of providing gencral guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy to other government agencies and contractors. Any distribution of
this document, or application or usc of the information contained herein, is
expressly conditional upon, and is subjeet to, the following understandings and
Limitations:

{a) The information was devcloped for general guidance only and is subject to
change at any time;

(b} The information was developed under unique GSFC laboratery conditions
which may differ substantially from outside cenditions;

(¢) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditicns;

(d) The information should not he construed as a representation of product
performance by ¢ither GSFC or the manufacturer;

(e} Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the wfornation,
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Figure 1, Radiation Bias Circuit for JTXV2NG661
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TABLE 1. Part Information
Generic Part Number:  2N64661
EO-1Part Number  JTXV2MA661
Charge Number:  EE73144
Manufacturer: SILICONLX
Lot Date Code {LDC): 9636
Quantity Tested: 10
Serial Number of Conlrol Samples: 236, 237
Serial Numbers of Radiation Samples: 238, 239, 240, 241, 242, 243, 244, 245
Part Function:  Transistor
Part Technology:  N-Channel MOSFET
Package Style:  TO-3
Test Equipment:  Testronics

Tester:  IFogle

v No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE Il. Radiation Schedule for ITXV2MN&64]

B BN T e e oo aarns s ree s m e s ess e et at e seen praR R et erene s DATE

13 INITIAL ELECTRICAL MEASUREMENTS.. oot et e et e e s s s s et (+3112/97
21 2.5 KRAD IREADIATION (0,062 KRADSHOURY ... e e e semessseas e ren e . 034 1 2197
POST-2,53 KRAD ELECTRICAL MEASUREMENT. ... ettt cee s e e vn s 03/14/97
33 5 KRAD [RRADIATION (0.062 KRADS/HOUR) ..ot seeseensannes D3/ 19T
BOST-3 KRAD ELECTRICAL MEASHREMENT . e e e smessessesesesossssrsssesssss srssens 03/17/97
41 7.5 KRAD IRRADIATION (3.062 KRADSHOUR) ... ecr e e ens e seran s s e 0317447
POST-7.5 KRAD ELECTRICAL MEASUREMENT. oot s iees sesssesssssssssssssoes eoasssssnssnn. . 03/19/97
3) 10.0 KRAD IRRADIATION (0.062 KRADSHOURY ..., 03/19/97
POST-10.0 KRAD ELECTRICAL MEASUREMENT. ... e et e eeeneenns 03721797
&) 72 HOUR ANNEALTNG @23%C et avvse s ssa e b rmsss e rsns rsans 03/21/97
POST-72 HOUR ANNEAL ELECTRICAL MEASUREMENT ..ot s nns s g srassens 03/24/97
7) 15.0 KRAD [IRRADIATION (0,125 KRADSTHOUR) ..coiverimreremmormmenemmmemmonsammasissmeissmessmssssinsssonssns 03/24/97
POST-15.0 KRAD ELECTRICAL MEASUREMENT........o i e reisees e rarinscrsnsrns s sevsssssscneenes 03/26/97
8) 120 HOUR ANNEALING @25°%C ... ..o carmrsssrnsssnemseseseesssssmssssmsesesesesamms s sensssmirs nsspsasinns 03/26/97
POST-120 HOUR ANNEAL ELECTRICAL MEASUREMENT .......ccovivmmrvnrvaresssmmseseresmeenssrasiee R 04/03/97
9 20,0 KRAD IRRADIATION (0.125 KRADS/HOUR] ....c.covnrivsresmmsvsninsss s s smmsinsesnsstsssieesmessssessescens 04/03/97
POST-20,0 KRAD ELECTRICAL MEASUREMENT ..ot sinssienimrees e mreessessmesses st amsssssernscans 040797
103 168 HOUR ANNBALING (2550 .ottt et e st et bt oav s aversnsresssesneamenns 04/07/97
PAST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT .....occooeiee s vrssrrssss sisestsssssssns s 41497
11) 30.0 KRAD IRRADIATION (0.130 KERADS/HOUR) ..oovvvrrvsmsmeinnsss s insosass et sessssseasssessesss 04/14/97
POST-30.0 KRAD ELECTRICAL MEASUREMENT ... e ir s e tser s ane 04/17/97
12) 168 HOUJR ANNEALTING (@25%C ..ot eeecrse e e en e st s et et ainss et srrransms 04/17/97
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT .......ooviieirecnen s e ses e e essermsessnsrasons 04/24/97

Effective Dose Rate = 30000 Rads/44 days = 28.4 Rads/ Hour =0,00% Rad/Sec,

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.
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Table LIl. Electrical Characteristics of ITXV2ING661

Test Spec. Limt,
# Parameters Unlts Test Conditions min max
1 |VBDSS ¥|ves=0Y, [d=10nAde 90
Z |IGSS nA|VGS=+20V, VD5=0¥ 100
3 |1GSSr nAVGS=20¥, VDS=0V 100
4 [IDSS NA|VGS=0Y, YDS=72Vdc 1000
5 |VGSth Y| ¥VDS>=V(S, ID=1.0mAde 0.8 2
& VDS on YIVGS=10V, ID=1A, pulsed 4
7 |vDSon VIVGS=5Vdc, ID=).3Adc, pulsed 1.6
8 |RDSon ohm|VGS=10Vdc, ID=1Ade, pulsed Fl
9 |RDSon ohm|VGS=5Vde, ID=0.3Adc, pulsed 53
10 V5D VIVGE=0V, 15=0.86Adc, pulsed 0.7 14

¥D5E=T.5Vde, ID1=525mA,

13 |gfs mmho|ID2=478m A, pulsed 170

Note: VGSth tests 11-12-13 are used to caiculate gfs. The minimum gfs limit is 170mmho. A dVGS maximum of
294mV corresponds to this. SPEC: MIL-S-19500/547A,



